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[SE&#-^] 200303076 

lUffiB] ¥J&15^ 3B25 0 

[fflRWM^) C12N 5/06 

C12Q 1/02 
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MfeBU#*] 396020800 
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[#Sdr] 

[MftL/cftSAJ 

[■HH] 100094293 
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[If 4 ] iwa^HMtosffiftd** jfiLii o^&T-e & it h £ *ta v> 

5Hcffif£<D"iM hj&>f ho 

(BMP-2) #^HT~4 (BMP-4) ,'*>3***->M (OSM) . 
^ D _ x . fn7 K/yx-v3>-77^- (GDF-5) SXtfYv^ 
X 7 * _ * y ywm* (TGF-/3 2) *fcfc*#J: 1 ~4 

[»3jtg6l M^t)^o/;t^ h*>f BMP — 2 J:BMP-4> 

BMP-2tOSM, BMP— 2 t T G F — /? 2 > BMP - 2 fc BMP - 4 t 0 
SM. OSM-BMP-4, OSMtTGF-^ 2. 0SMtGDF-5> OS 
MfcGDF-5 h BMP — 4 > 0 SMt G D F - 5 t T G F - /? 2 BMP - 4 
; BMP-2 J:OSMtGDF-5tBMP-4i5iy f BMP-2fcOSMtG 
DF-5fcTGF-j8 2i:BMP-4*t)44SJ: 0B«r*L*S&#*5SB*W>-9- 
hjM ><D^y ho 

[W#*7] #ft^SC*I8J&^ BMP-2i:i»^^^<^^ 
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[St Ml 8 ] #«WKjWI&* f SaE«$tt S V - 4 0 TttM«:g»t 

ft-Y ><£>"fe y bo 

[»3fcg9] #IIBUM»fla«>4Mk^ -fv-^hn (in vitro) > -x?* 
• lf:J? (ex vivo) • tf** (in vivo) j&*£>**l£**k38lf*t&3HfcT 

-e^^tL^>ff^l~8 0v^-r^lc|5m<7)^^ h#-f ho 

MMtgU 0] ex vivo ttzit in vivo W#StW«fflll&0^b&*S£. 

M!*SU 1] in vitro TOtlllllRifi©^ R«MftSr^fcb^ 

IBIR^^M h # >f J'O-fey ho 

[ffit« 12] (A) IM» S V - 4 0 T«W«€BT-*ffl»-r * ^ 9 

(b) *i* wt* i 

(d) id Lr^^ttfc^^^tttfett^fb^eK^^ 1 '^^*** 

M!#3U3] JttRftEffl^ltUr, BMP-2, BMP-4, OSM. G 
DF-533£tTTGF-£ 2^fc&#^k^tf*L&^&< fc % 2®^fljffi$fr 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] 
[0 0 0 4] 

Ml£> h9>X7*-5V^Ji«[H^i9 1 (TGF-i9^W75'J-Oi 
Jfe^ tmTGF-j8i3J:^BMP2) "CT^ A UT^jft*fL&K*M^ ( 
embryoid body) li*b<Ji*bfc*a»«**^*'t»^«>^*«*"*"* £ 

[0 0 0 5] 

U^kStvn^^fVM (OSM) fc* 9*1*3**^ 8UOTBR* 
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[0 0 0 6] 

DNA<D)K^fMtlJ«t4ta 0> l«tfJ (stochastic) t^MUBJfe. SiM 

2 #0S O ) o 

[0 0 0 7] 

ffi, tftjtf2i:i^ FGF-8. ETl.Midkine. BMP404W 

funm W5-7fyf^> x>tm Ltzik, * * K#8ti- & t >mmm& x 

[0 0 0 8] 

#S¥5-2 9 2 9 5 8-5§-<&# 
[0 0 0 9] 

[#^m2] 

SHH-2HHI0 1/4815 lf^'>7l/7 K fl'412- 1 5 

31-5 5K 

[0 0 10] 
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The FASEB J. 2002;16:1558-1566. 
[0 0 11] 

In Vitro Cell. Dev. Biol. -Animal 37:698-704 (2001 

) > mmu 

[0 0 12] 

J. Cellular Physiology 164:55-64 (1995) 
[0 0 13] 
[##^14] 

Experimental Cell Research 21 8, 424-429 (1 99 5) 
[0 0 14] 
[WmfFXM 5 ] 

Science 284. 143-147 (1999) 
[0 0 15] 

[mwtm®: u i ^ t -r&mm] 
^ft^tzt&t), mmmfr^^ Es«^m<^ $>£-7EO#fi 

ft v» t fitttt * fc lidWto^fottiWSMfc b ? & t fc * * v» & o ft ^ 

[0 0 16] 

mfcfc*^ WIS, A*. *rtfc** 
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[0 0 17] 
[0 0 18] 

friL7&*M YfJ^XO-by b 4\ -<> • ^ b a (in vitro) . 
• e# (ex vivo) • (in vivo) ^^S^^I^^T 

(a) &immm&, t^iasi^s v - 4 0 Ttt»«fi?tiii*t* > 

(b) mm®.*, Mtvi zmiizmirzzb*m&2Kzftmw<D&&T 
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[0 0 19] 

££>K#£ Lv«fcttl^ _hffi<7)BMP-2, BMP-4. OSM, GD 

[0 0 2 0] 
[0 0 2 1] 

JfeOjBiSfcrad 08*. if* ^ 

*\ ^f^. t^y, -V^ Ym<Dm%W)W& 
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[0 0 2 2] 
[0 0 2 3] 
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[0 0 2 4] 

(4fttt*?H t»Jft'T*'9-f 1**4 **H<BB»fc»* 

>fb*^f>OflfcL^ R5£S*L*4>tf>-Cfcv>j&*. #^HT~2 (BMP-2 
) > #3&EB : f— 4 (BMP-4) . t^a^f'/M (OSM) , ^n-* • 7* 
07l/>yx-y 3 >-77M- (GDF-5) * *tf h 9 * -3 > 
iH^H^ (TGF-j9 2) , ***»f&£ *« tit, -^i^^^ff 

*W VOjft*^*>*0«k Lt(i, BMP-2 kBMP-4, BMP-2 £0S 
M. BMP— 2 tTGF-jS 2 , BMP - 2 BMP - 4 0 S M, OSM-B 
MP-4, 0SM£TGF-£2, OSMtGDF-5, 0 SMh GDF— 5 t 
BMP-4, OSMfcGDF-5hTGF-/?2 fcBMP-4. BMP-2fcO 
SMhGDF-5 t BMP-4 ^ J: If BMP- 2 i:0 SMfc GDF-5 tTGF 
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^«i:BMP-2l^iOSM^im^ *&VMiBMP-2*iO f OS 
[0 0 2 5] 

-< > ' & > n (in vitr °) > ' ^ (ex vivo) 

> • If*' (in vivo) -e*&ii:mSo in vitro ex vivo 

4lfeOtftfJ*iJ£&*U iM }<JM V**«BillS*t*o ^> in vitro TrJis £S 
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Mitt It, J^T<^ ^ ^ W ^ ^ lii^fc^tf 1 It i v> 9 
[0 0 2 6] 

[0 0 2 7] 

in vitro * XXf ex vivo "Cttffl-r***©**^ h *<f VOfcJMtt. 
jMfcfcS&W* in vivo -C^ffl1-^>^{iM#0. 1 n g/m 1 ~2 0 

*5t, /h», *14^?Sfl«»^ 

[0 0 2 8] 

in vitro tH-b^tl^i^ *Kl. fcftWC* 
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(1) *Hi«tliI»TBR5 2 (±&<^#»fc£ftfe3i5J:lM#JElo ) 

o 

[0 0 3 0] 



m~ 1 a-MEM*tt 



9 S 


^Jn*/ S'JQ 
7Kl000ml 


ffi % 




2.2 g 




a —MEM 


10.1 g 




(lOOmM) 


0. 25 ml 


i/jTT. No.M-6250 


FBS v/fl&ffHHflt) 


1. 00 ml 


Gibco, BEL lot No. A0247611 



[0 0 3 1] 

( 2 ) T B R 5 2 (Dfritm 

&TKtiMt&*=-x*>'7*y'T4 (wb) , s&ms&&*zvw& 
ty-^mmfc (rt-pcr) 

(2-1) spJIHSfffllfttwOV^-Cii, SSmm^^f^f'fr/a^tl 
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(spindle shape) 

«tsu Ltzm&m&&®fr^$tffimm~mmm~ 

%M-tZ>^*=yyWk*1--- 1* (sm-MLCK) &$tffi-f&fc*£>^ SDS*' 

(WB&) > ^W/±Osm-MLCKi:«NlttK 
(Sigma $L Monoclonal Anti-Myosin Light Chain Kinase, m 
ouse I gG2 b, clone K3 6, Product No.M7 9 0 5) fc**t**ffl't* 
fci6<7>*-*?7*^>-3- * S (HRP) ^It^rW (I 

CNS, Goat, anti-mouse IgG F (ab) 2, I gG, *^^o.55 
5 5 3) Zmmir&ZtKX'oXmTZ.LtZo 

(2-2) #*&«5ffllia^o^-rii> 3 5mm/7^7^^r/aC§tt 

tzmmMm<o^\zwmm^mK^mxmm (myotube) ^o^^s*?^ 

I I (skeletal Myosin Heavy Chain II, fast) fcSDS#'J7^'J *T 5 

— #$L# Monoclonal Anti-Skeletal Myosin (fast) (Sigma £U mouse IgG 
, cloneMY3 2, M4 2 7 6) fc*fr*ftW+*;fc*«>*-*?? r ? ^ ' ^ 
;V**v^--tr (HRP) ^IS«Lfc;ffi^**^-^fc (ICNK, Goat, an 
ti-mouse IgG F (ab) 2, IgG. No.5 5 5 5 3) *ttfflt*ik^ 

js»a*aa-c54WBffv\ tfe^i*Lv^^7i«t (pbs) * 

[0 0 3 23 

P o l y-L lysine a- h (4 9 2 5-0 4 0. *&-r?/^7* 

, m^) -L^^t^M^H^ 1 ; (pbs) zm^xm&L 
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2.5%^97*M7mKtl.5mlfflv\ 4TTFT? 1 5fl*IHH£Lfc 

0 PBSCiot5m 3Bifc#LfcgU 0. 1% Triton X- 1 0 0 £^tr 
1.5ml©PBS^fflv\ MT-C3^WO*?L*fe«*^To^o PBS» 

„ 5^FI3Wtfct> 5%**A^;V*£^tfPBS (J21T 5 % * * 5" 3 * 

^-PBSkia-r) l.smifcWtou 4m3 0*iiiaiUo±««)a 

I fcWJWafcR&l"*^ Monoclonal Anti-Skeleta 

1 Myosin (fast) (Sigma mouse I g G 1 , clone M Y 3 2 , Product N o 
.M4 2 7 6) £5%**A^;i/*-PBS-Cl I 5 0 fcflrftU itL^-^ 

Ltfflv^o 5fe<7)3 0^1-effl^5%^^>^V^-PBS 1.5m 
l^^-Wl.5mlCfIU 4t:T-e|U4tFl^^o *<Dft 

BStfflvT, Fluorescein Isothiocyanate (F ITC) «»Otn^**#t# ( 
Sigma »L Goat, anti-mouse IgG-Fab, F 8 7 1 1 ) * 1 : 2 0 0 fctf 

B S *ffiv>T 5frm 3 mmfrLtzfe, R$z;L VECTASHIELD (H-IOOO, Vect 
or Laboratories. Burlingame, USA) «r(i$^9^f F^^J:i:v'^> 

(2-3) 'Wffi*fflfl&£ov>-a±, 3 5mm77^f^f^r>a«tU 
IMa^>^^l*i^^^ff"C«^ (rod shape) <DWM*^^ 

#fcUSt3jN**» 43 (Chemicon ftfi No. MA B 3 0 6 8 ) fcteffiL 
, LTi«v>^<7)-^# (ICN1, Goat, anti-mouse I gG 

F Cab') 2, 1 gG No. 55553) tfcfflbfco SfcKRT-PCRft 
(Uo-CNk x 2. 5«B*. « ? tS/'/liifitfOftatWtit il^H 

[0 0 3 3] 

^-<0#Jlt±RT-PCR^y h (GibcoBRL ^ j| D D n No. 1 1 9 0 4-0 1 
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8) \zm^<o^=-^r)v\z^tzo ^mr^y^^^mm^^^r^y^ 

*.&Ki*m Lfcffllfe* P B S -C 3 H*»bfc 0 - ©*»Lfc*ft*0*R n a * 
. RNAiffil^ Isogen £ffiv>fc^*^T>m^T-^ 
^ . • ^nn-7*^Aj5feUJ:oriaiRL^:o #cv>t»RLfc 2 . 5 /z 

g( ?)f-^^RNAlRT-PCR47fW7iaTM:fv\ Oligo (d 

T) ftlCioTcDNAtftftU DEPC*"C10tl:WU. ^ cDN 
A lfx iZmmtLXl OfPCRlfllj" K 25mMMgC12 1 // 
U 8mM dNTP 0.5// K 7 * - V - Yf? J (Forward Primer) 
(10pmol/^l) 0.5//K (Reverse Primer) ( 

1 0 pmo l//u 1) 0 . 5 /« K AmpliTaq Gold DNA Polymerase (T^^f K 
;Mty^TAXy^>, **) 0 . 1 /i K RlfDEPC*5.4^ 1 
1 O/i 1 OR*B«*»l«U«fis^OJ|Mia6 (PCR) ^oto PCRli Gen 
Amp 9 7 0 0t-^W^7- (T^^f WtvXrAX^V^/, 
) £fflv*, 9 5t5*0«t>f^^»l43 0@1?#*©*fr^^*^^ * w 
ft. 2%T^n-^^^S-7-^-fc*^*^S* L ^ PCR^SrUVft 

[0 0 3 4] 



flHs?- Forward Primer Reverse Primer \ 

2.5 Q£mxm££G£mmm3*l o smsmm^mumu^. 

i) k#i#* : i > 2) sa^J#^- : 2 . 3) : 3 . 4) w&m^ : 4 

(2-4) rt&ifflJ&fc-^-CfcU 3 5mm^f^f^r>*CftU 
jWIft||fflO**^W»il^»^*S (cobblestone) tt<BJBtR*^*«l]6*** 
U 1,1' -y*^^^>^-3. 3, 3' -fh^^fHVKA^r- 
y;<-^n V- YWMT^MmmW) *°7°n-r-f >(Di I-Ac-LDL 

:Ip b „No.L-3 4 8 4, Molecular Probes ft. USA) OJfc «9 
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tf&v>«J:3 ttv^otj^C, O^g/ml IcWStL/iD i I - 

Ac-LDL£^nb4R#F^ 3 3W*U:» P B S Kt 5*W 3 H*** 
SitlCio-C^0aL4*^^^D i I-Ac-LDL»^ 3%7*^A7 

a. 43 O^^^ t**^*?*** U«fttPBS"C8»ll^8i* 
3%0*^'jv»*ifflv»t, 10^Bifii:»tLtlSU* 
v^8 0%^V^n;V-M:ioTl^fJftU 3 7lCtl0m ^ 

„ 3^o2i®U *&fc«*feOfcie>£^>f t^h^y'J« ( 

*<**ofc»«i«tt*Wtfco tit, £©JBB»Wft«i**-r4fcW«**K 

/to 

2-6 : -»m > * -y y k. & z>fritv>mm 

[0 0 3 5] 
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^-2 RITC80-7^1 



5S a 


TKlOOOml 






0.3 g 






1.4 g 




HEPS 


3.3 g 


No. H-3375 


P I TC 8 0 — 7 


3. OO g 




h5>^7x'J >(10mg/ml) 


1 ml 


IT0HAM FOODS INC. 
No. 30601293 


r h EG F(10#g/ml) . 


1 ml 


RSD No. 236-EG-200 


<< y ; s j. U >(lmg/ml) 


1 ml 


Shimizu Seiyaku Co. Ltd. 
Batch No. DC18B 


FBS (?v'J£fl : ]fil») 


20 ml 


Gibco, BRL lot No. A0247611 



[0 0 3 6] 

R ITC8 0-7*£ttLfcffiV^ TBR5 2£9 Omm^^f^^ 

T?3ww&ra±** < oft §^ 9 > 7 ^ > (so =* > 7 

;vx>f) it?^tfCo JHBfcfcBfcfcLfc&fc, lmlOEDTA ■ 7>v 
(0.0 2 gEDTA • 3Na/10 Oml^PBS^ 0. 0 0 2 g h 

ij^/ioomi©PBs»jt) z&imLmmzm&vtzo znmmMti* 

U;«-MEMHfll«U il«3X10O5i/mn:lIUo - 

„ SSmra^^f'^f-f^yai:^ 2 5 mm Poly-L lysine a- h 
-^7* (4 9 2 5-0 4 0, if^/^^ «:1frfcoT*LV»T*3V»fc 

&t±2 B f fc»±3 0 BMfrofco 
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[0 0 3 7] 

-MEM«i*ffl^ «-MEMWtJin2 4B*mfcfc*fLv»« -MEMi&tt 
MLf;o *ft^aft* 2 0 * fctt 3 Bfcfc 3 0 B Wff o fco *M > * -< 

[0 0 3 8] 

1^3] 







5ml 






BMP-2 


10jug/ml 




(20ng/ml) 


RSD §3 


OSM 


25/zg/ml 


0.6/zl 


(lOng/ml) 


BLt 


GDF-5 


50#g/ml 


0.3^1 


(10ng/ml) 


m± 


TGF-/3 2 


1/zg/ml 


7.5^1 


(5ng/ml) 


m.t 


BMP-4 


lOjUg/ml 


3/U 


(20ng/ml) 


m± 



[0 0 3 9] 

izo^xn, mwm^m^mxmmm (spindie shape) zm-tmi&zmmL 

y JWBStSfc*) ^1^**15** B«^*56^ M« 
«««t*»*=^*^«# (myotube) #U ^of|S:IIijl^^t«*Iit 

I (skeletal Myosin Heavy Chain II, fast) ^£?>3&^. 
fcU^tc H«W*Wfc^^**W* (rod shape) <D 
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#>tzo pu&mm^^r^ mwmm^i$c5 (cobblestone) vtorm**? 

[0 0 4 0] 

[^4] 





mmm2 

BHP-2 


nmm 

OSH 


mmmA 

GDF-5 


^»J5 
TCF-02 


mm* 

BMP-4 




(X) 


25 


30 


24 


10 


30 


20 




3.2 


0 


4.0 


0 


3.0 


4.4 




27.8 


1.2 


4.8 


0 


1.4 


2.5 


(X) 


32 


76 


67 


73 


74 


75 




5. 6** 


0 


14.0 


0 


101.8 


8.2 



: 3. 8mm ~2> * * : *J&^ 



[0 0 4 1] 

^-5 wBcDig^ cm- lome.) 





mmm2 


mmmz 


mmmA 


mmms 








BMP-2 


OSH 


GDF-5 


TCF-£2 


BHP-4 






++ 


+ + 


+ + 


± 


+ 


++ 




+ + + 




+ 


+ + 


± 


++ 



[0 0 4 2] 
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4 SHVm- 5* km 2 £ V > T *» Kl B M P - 2 

llftflJ&Fffl*****:^ WBS^f^^ Hfe*fc«l**tfc. 
Jttlll*^5MfcttlBB«^ttJi^ 15 ^****vv^ BMP 2 fc^in-f & 

[0 0 4 3] 

«t^^»4^SR»««*»?>fc#«^»* (myotube) ^OiH&$>£ 
[0 0 4 4] 

»iWI«t^o L^Lft^<b> GDF5^)»lifWl^^ 
[0 0 4 5] 
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[0 0 4 6] 

XWftjRiWII&^O^ffcttWB & £ J: & flHfrfc J: o tWJ $ ft*> - k ^ f - 

o 

[0 0 4 7] 
[0 0 4 8] 

< 1 1 0 > KAGAKUGIJUTU SINK0U JIGY0DAN et al., 

< 1 2 0 > W)%l}fflffi.<Dfrim<Oftm& 

< 1 3 0 > 

< 1 6 0> 4 

< 2 1 0 > 1 

< 2 1 1 > 2 4 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 2 > WNkx2.5ifi?©l 1 0 8#B*& 1 5 2 lfgf W 

<223> NCBI Accession No. NM0 0 8 7 0 0 
<4 0 0> 1 



tb«E# 2004-3036 
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ccgccgcctc cgccaacagc aact 2 4 

< 2 1 0 > 2 

< 2 1 1 > 2 4 

< 2 1 2 > D N A 

< 2 1 3 > Artificial Sequence 

< 2 2 0> 

< 2 2 2> v^^Nkx2. 5*^1 1 0 8#B*fc 152 1fglW 

<223> NCBI Accession No. N MO 0 8 7 0 0 
<4 0 0> 2 

gggtgggtgg gcgacggcaa gaca 2 4 

<2 1 0> 3 

< 2 1 1 > 2 4 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0 > 

< 2 2 2 > ^^aU'^iit^ - Kt4tfif«5 6 3 0f@*t>5 
9 3 If gl l?<DWffl LT-a-lS 

<223> NCBI Accession No. M 7 6 6 0 1 

< 4 0 0 > 3 

ggaagagtga gcggcgcatc aagg 2 4 

<2 1 0> 3 

< 2 1 1 > 2 2 

< 2 1 2 > DNA 

< 2 1 3 > Artificial Sequence 

< 2 2 0> -7-)X^aUy>II*^mif^5 6 3 0fl^?>5 
9 3 

<223> NCBI Accession No. M 7 6 6 0 1 

< 4 0 0 > 4 
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I 23/E 



ctgctggaga ggttattcct eg ^ 
[HI] 
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[mi] 



2 3 



&60!i 1 

456 ttmm 
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mm] 

labial * l 
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1/E 



[Jims] 



[Sftt^lA) 
FPU*****] 



^15^10^ IB 
#^2003- 83106 

100060782 

100094293 

019666 
4 200 H 
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l/E 



iftfrffiKO*-^ #12 0 0 3-0 8 3 1 0 6 

50301631858 

ffigIA£ilg5HS 
fiSt ttffl US 7 3 9 7 



[IftlfcftIA] 



503359544 
100060782 

1-9-15 a^aiem^irt 
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